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Introduction

INTRODUCTION
If manufacturers want to remain competitive in today’s 
globally connected environment, they must reevaluate and 
revise longstanding business and engineering practices. 

To learn how they are doing this, Altair partnered with CIMdata 
to develop and conduct a market research survey. In addition 
to profile information, the survey collected data that revealed 
respondents’ perspectives on the current and future adoption of 
key technologies — like artificial intelligence/machine learning (AI/
ML), data analytics, high-performance and cloud computing (HPC), and 
Internet of Things (IoT)-enabled digital twins — across the engineering 
product life cycle. The survey also explored the impact of the COVID-19 
pandemic on production, staffing, and in-person/ in-office work.
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INTRODUCTION
For this 2021 report, Altair and CIMdata repeated their 2020 market trends study to glean updated 
insights into how converging technologies are enabling the future. This expanded report includes 
over 500 survey responses that were analyzed and (where applicable) compared to the 2020 results. 
Researchers looked at the data across all participants, as well as by role: management (36%) vs. 
technical (64%).

And, although much of the research sample comprises the Americas (61%) and EMEA (21%), 
participants’ responses — as measured by industry segment and organizational size — are in line with 
data collected over numerous, CIMdata-conducted product life cycle management (PLM) surveys.

Overall Trends in PLM

• Enterprise-level digital transformation and digital thread initiatives are fueling product 
innovation and product quality improvements, while reducing time to revenue and product 
lifecycle costs — including in-service operations.

• Emergence of new, Industry 4.0-driven business challenges and revenue opportunities with 
more widespread use of physics-based digital twins within manufacturing processes, operator 
training, and in-service operations.

• Emergence of generative design innovations driven by advanced manufacturing processes 
(both additive and subtractive) and new hybrid materials that create innovative, cost-efficient 
products.

• Growing prevalence of affordable and scalable computing resources and growth of associated 
product development software solutions for the engineering desktop, HPC, and cloud 
environments.

• Increasing product complexity of smart, connected cyber-physical systems (hardware, 
electronics, software, sensors, controls, biological/chemical, etc.).

• Growing integrated, multidisciplinary capabilities for cross-domain design, simulation, 
analysis, testing and optimization, all augmented by Big Data analytics and AI/ML.

IntroductionIntroduction

https://www.altair.com/resource/2020-survey-report-how-key-technologies-are-converging-for-a-smarter-more-connected-world?utm_campaign=CORP-2022-RL-CIMdata-Resources&utm_source=eGuide&utm_medium=pdf&utm_content=eguide-ebook-cimdata-2021-survey
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Key Findings

KEY FINDINGS 

• Hybrid cloud solutions, combining private and public cloud services, will be 
the predominant platform for data analytics and simulation in five years.

• The use of AI/ML applications will more than double in the next five years.

• 70% of management is comfortable making product decisions based on 
AI/ML automation technologies.

• The number of companies with digital twins in production will quadruple  
in five years.

• The most anticipated benefit of digital twins is better product 
understanding; the biggest roadblock is a shortage of 
engineers with simulation skills.

• In five years, 57% of manufacturing companies 
predict that their IoT and product strategies will be 
“coupled” or “tightly linked.”

• At the time of the survey, more than half of 
companies expect a policy shift to most-or-all 
remote work.
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SURVEY RESULTS
A summary analysis of the results and related graphics are provided 
in the following pages. Researchers have highlighted the areas where 
management and technical workers’ responses differ most, and where 
results show a significant departure from the 2020 findings.

Survey Results
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See Full Data List

Hybrid will continue to be the go-to for      
data analytics and simulation, but growth in 
cloud-centric computing is expected.
Although 31% of participants believe that hybrid will be the predominant platform 
type in five years, the projected areas of biggest growth are in “mostly” or “all 
cloud” computing. According to the research, 13% of management and 9% of 
technical workers characterize their computing as “mostly” or “all cloud,” but 
believe these percentages will jump to 28% and 31%, respectively, in the near term. 

Today In Five Years

Management
Role

50%

40%

Technical 
Role

45%

Survey Results

Projections for Cloud Computing Growth

38%
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Management expects the use of early-stage 
and mature AI/ML applications to more than 
double in the next five years. 
More specifically, 46% believe these applications will actively inform  
decision-making across the enterprise. This rapid growth will coincide with  
a decline in participants’ primary reliance on more-established decision-making 
tools, including Excel, business intelligence (BI), and data analytics. 

Mature AI/ML Apps

Early AI/ML Apps

Now 0%

19%Now

In Five Years 23%

23%In Five Years

as many AI/ML applications  
in the next five years.

2x

Survey Results
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70% of management-level respondents are 
comfortable making product decisions using 
AI/ML-based automation technologies.

While current usage of AI/ML is limited, it is not because managers doubt the 
benefits of the technology: Only 7% are “uncomfortable” with related applications.

Comfort With AI/ML

Survey Results
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Management Role Technical Role

In Pilot

22%

28%

Still Investigating

17%

22%

In Production
15%

8%

In Pilot
31%

30%

In Production
51%

39%

Still Investigating
41%

46%
In
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The number of companies with digital twins   
in production will quadruple in five years. 
In 2020, 24% of managers surveyed reported having digital twin projects              
“in production,” with 42% believing they would have them in five years. The new 
research shows this trend accelerating: More than half of managers expect to 
have digital twins online in five years. Another 22% expect to pilot the technology. 

Survey Results
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Management and technical-level employees 
believe digital twins will become more 
pervasive throughout the product life cycle.
The two groups are closely aligned in predicting which types of twins their 
companies will pursue, with management showing slightly greater optimism (+3%) 
about the deployment of digital twins for manufacturing purposes.

Engineering Data Analytics

Manufacturing

Physics-based Engineering

Operations

Maintenance

Finance

19%

16%

20%

16%

7%

0% 30%

Technical Role

Target Areas for Digital Twin Adoption

Management Role

Survey Results

18%

17%

23%

18%

17%

19%

9%
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Information technology (IT) and operational 
technology (OT) infrastructures will see 
a massive growth in alignment over the 
next few years.
To drive digital twin initiatives forward, management predicts a 10X increase 
in “fully in sync” IT and OT systems.

Fully in Sync

Management Role Now 2%

Management Role In Five Years 20%

increase in alignment 
between IT and OT  
infrastructures.

10x

Survey Results
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The most anticipated benefit of digital twins is 
gaining a better understanding of the product.

More First Time Right Products

More Consistently Applying 
Product Knowledge During 

Development

Better Collaboration Across 
Engineering Functions

Better Understanding  
of the Product

Increase Business Agility

Address Complexity

22%

18%

16%

17%

5%

22%

0% 25%

In 2020, “more consistently applying product knowledge” (16%) topped the 
benefits list, followed by “more first-time-right products” (13%) and “better 
collaboration” (13%). The one-year difference in results (below) is indicative 
of greater technological awareness.

Survey Results
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The main roadblock to digital twin adoption 
is lack of necessary simulation skills.

Lack of Necessary Skills  
In Simulation

Lack of Resources

Lack of Necessary 3D  
Product Information

Broken or Ineffective  
Digital Thread

Inadequate Management 
Support or Sponsorship

Limited Collaboration Between 
Different Organizations Functions

20%

16%

18%

17%

13%

12%

0% 20%

With limited resources for simulation training, companies are competing  
to find upskilled engineers who can add value on day one.

Not applicable (N/A) 3%

Survey Results
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IoT and product strategies will become 
increasingly linked as companies transform 
to meet the demand for smarter, more 
connected products.
In five years, 34% of respondents believe their IoT and product development 
strategies will be “tightly linked,” compared to just 10% today.

Today In 5 Years

Survey Results
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Nearly three-quarters of organizations have not 
caught up to pre-pandemic production volumes.
However, the fact that 62% are at 75% of capacity (or higher) speaks to the substantial, 
but less-than-feared impact of COVID-19 on the market segments surveyed.

Today’s Outlook

Survey Results
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Nearly two-thirds of organizations are still 
below pre-pandemic staffing levels.
The good news? 62% of organizations expect staffing to meet or exceed            
pre-COVID-19 capacities within six months.

Exceeding pre-COVID-19 
capacity

100% of pre-COVID-19 
capacity

75% to 99%

50% to 74%

25% to 49%

0% to 24%

13%

29%

7%

3%

36%

22%

23%

2%

20%

12%

1%

0% 40%

In Six Months

Today

33%

Survey Results
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More than half of respondents expect a policy 
shift to more-or-all work from home. 
In 2020, two-thirds of organizations expected most of their workforce to return to 
in-office work. However, the data in this report paint another, more remote-focused 
post-pandemic picture.

Future Remote Work Policy

Survey Results

Technical Role
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About three-quarters of organizations report 
2020 revenues at-or-above 2019 levels.
This better-than-expected finding still indicates the lack of revenue growth              
for more than 50% of companies in 2020.

2012 vs. 2019 Sales Revenue*

Survey Results

*As reported in the survey by technical 
and management respondents.
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ABOUT 
About Altair (Nasdaq: ALTR)
Altair is a global leader in computational science and artificial intelligence that provides 
software and cloud solutions in simulation, high-performance computing (HPC), data analytics, 
and artificial intelligence (AI). We enable organizations across all industries to compete more 
effectively and drive smarter decisions in an increasingly connected world – all while creating  
a more sustainable future.

About CIMdata
CIMdata, an independent worldwide firm, provides strategic management consulting to maximize 
an enterprise’s ability to design and deliver innovative products and services through the 
application of Product Lifecycle Management (PLM). CIMdata provides world-class knowledge, 
expertise, and best-practice methods on PLM. CIMdata also offers research, subscription services, 
publications, and education through international conferences. To learn more about CIMdata’s 
services, visit our website at www.CIMdata.com.

About the Partnership
Last year, the collaboration between the two companies continued beyond the research to  
Altair’s annual Future.Industry virtual conference. Speaking to global thought leaders from 
industry and academia, CIMdata presented “Technology Convergence Accelerating for a  
Smarter, More Connected World.”

CIMdata’s commentary on Technology Convergence for a Smarter,  
More Connected World: Market Trends is available here.

View Global Altair Technology Conference (GATC) presentations and panel 
discussions here.

About

https://www.cimdata.com/en/
https://www.cimdata.com/en/resources/complimentary-reports-research/commentaries/item/14706-technology-convergence-for-a-smarter-more-connected-world-market-trends-commentary%20target=
https://www.altair.com/global-atc-2020/?utm_campaign=CORP-2022-RL-CIMdata-Resources&utm_source=eGuide&utm_medium=pdf&utm_content=eguide-ebook-cimdata-2021-survey
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APPENDIX
Approximately 400 survey responses were received and analyzed.  
The survey results were analyzed for the entire data set as well as by 
the title of the participants grouped into a management role (45%) vs. a 
technical end user role (55%). As anticipated, the background information 
responses were weighted towards the Americas (67%) and EMEA (20%) but 
the responses by industry segment and size of organization were in line with 
the overall engineering software industry profile based on CIMdata’s experience 
with performing similar PLM market surveys for many years.

Appendix
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Overview - What is your title/role? 

Appendix
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Overview - In which geographic region do you currently work?

Appendix
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Overview - What is the primary industry your business unit serves?

Appendix
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Overview - What were your company’s revenues for the most recent fiscal year?

Appendix
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Overview - How many employees does your company have?

Appendix
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Overview -  How many engineers/designers work for your company?

Appendix
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Pg. 7 - How aggressively has your company embraced moving data analytics  
and simulation activities to the cloud today? Where will you be in five years?

Management
Today

Technical Role
Today

Management
In Five Years

Technical Role
In Five Years

Appendix
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Pg. 8 - The data-driven enterprise drives decisions throughout the company using data analytics, 
machine learning and artificial intelligence (AI) for insights. Where is your organization on this 
path today? Where do you think it will be in five years?

Management
Today

Management
In Five Years

Technical Role
Today

Technical Role
In Five Years

Appendix
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Pg. 9 - How comfortable are you making product decisions based on machine learning-based 
automation technologies?

Management Technical Role

Appendix
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Pg. 10 - Digital twins have applications across the product life cycle, from helping companies 
understand product behavior early in the life cycle to understanding product behavior in the 
field. Where is your organization on your digital twin journey today? Where do you think you 
will be in five years’ time?

Management
Today

Management
In Five Years

Technical Role
Today

Technical Role
In Five Years

Appendix
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Pg. 11 - There are many possible types of digital twins that can support the product through 
its life. Please select all of the types of digital twins your organization plans to pursue in the 
next five years.

Management

Technical Role

Appendix
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Pg. 12 - Multiple digital twins have relevance to many aspects of an enterprise (e.g., business systems 
and operations, components and products, production systems and processes, maintenance, etc.). 
Digital twins can be driven by data from many sources, including those that are traditionally part of 
your information technology (IT) infrastructure and some that come from operational technology (OT). 
How aligned are your IT and OT systems today to drive digital twin initiatives forward today? 
Where do you think your organization will be in five years’ time?

Management
Today

Management
In Five Years

Technical Role
Today

Technical Role
In Five Years

Appendix
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Pg. 13 - What benefits from digital twins does your organization expect?

Appendix

Management

Technical Role
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Pg. 14 - What factors will keep your organization from reaching its digital twin vision?

Appendix

Management

Technical Role
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Pg. 15 - As the world continues to transition to smart, connected products, how linked is your 
company’s IoT strategy to your mainstream product development activities today? 
In five years?

Management
Today

Management
In Five Years

Technical Role
Today

Technical Role
In Five Years

Appendix
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Pg. 16 - To what extent has the percent of your company’s production volume returned 
to pre-pandemic levels?

Management Technical Role

Appendix
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Pg. 17 - How would you categorize your company’s staffing levels today? Where do you 
expect your company’s staffing levels to be in six months?

Management
Today

Management
In Five Years

Technical Role
Today

Technical Role
In Five Years

Appendix
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Pg. 18 - Post-pandemic, what is your company’s intent with respect to remote work policies?

Management Technical Role

Appendix
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Pg. 19 - How did your company’s 2020 sales revenue compare to your 2019 performance?

Management Technical Role

Appendix
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